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Midterm  Scientific  Report 


1 .  Introduction  Overview 

During  the  past  contracted  year  we  have  focussed  on  three  major  Issues  related  to 
the  work  described  In  contract  proposal  number  DAMD17-88-C-8103.  These  are: 

1.  Synthesis  of  designated  peptides  designed  to  be  reagents  for  detection  of 

HIV-l.and..HIV-2., infection 

11.  Testing  of  such  designed  peptides  to  detect  B  cel T  (antibody)  and  T.  cell 
(proliferation)  Immune  responses  In  HIV  Infected  Individuals 

111-  Generate  reagents  (monoclonal  antibodies)  to. use  as  probes  to  evaluate  the 
small  subset  of  African  patients  that  are  antibody  positive  to  both  HIV-1 
and  HIV-2 


2.  Specific  Accomplishments 

1.  Synthesis  of  designated  peptides  designed  to  be  reagents  for  detection  of 

HIV-1-  and.. HIV-2  Infection 


The  following  peptides  have  been  synthesized: 


a)  gp41  authentic  sequences  or  hybrid  molecules  of  HIV-1  and  HIV-2  B  cell 
immunodominant  epitopes 


LGIHGCSGKHIC 

LGMHGCSGKLIC 

LGIHGCSGKLIC 

LGLHGCSGKLIC 

LGLHGCSGKLIS 

GLHGCSGKLIC 

LHGCSGKLIC 

HGCSGKLIC 

GCSGKLIC 

CSGKLIC 

SGKLIC 

LHGCSGKL 


HIV-1 


NSMGCAFRQVC 
HGCAFRQVC 
C  A  F  R  0  V  C 


HIV-2 


HGCAGKQIC 

NGCAFRQVCGGGCSGKLIC 

KGCAFRQVGGGCSGKLIC 

MGCAFRQVGGGSGKLIC 

HGCAFRQVGGGKUC 


Hybrid 

HIV-1  &  HIV-2 
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b)  HIV-1  Peptides  Obtained  for  Use  In  T  lymphocyte  Proliferation  Assay 


Peotlde  Designation 

_ Amino  Acid  Sequences _ 

gp41-l 

603-614 

-2 

609-620 

-3 

655-667 

-5 

737-749 

-7 

584-609 

(Immunodominant 

B  cell  epitope) 

gp 120-1 

108-119 

-2 

115-126 

-4 

296-312 

-5 

368-377 

-6 

74-85 

-7 

233-244 

-8 

179-486 

P24-1 

466-473 

-2 

439-446 

-3 

228-235 

-4 

22-29 

-11 

282-301 

pol-1 

899-913 

(Elects  neutralizing 

antibody  In  rabbits) 

-2 

923-937 

-3 

942-954 

-4 

720-730 

c)  The  amino  peptides  (consecutive  sequences)  of  HIV-1 

P24: 

PIVQNIQGQMVHQAISPRTLNANVICV 

V  E  E  K 

vhqaisprtlnahvkvveekafspev 

I  P  M  F 

HAHVKVVEEKAFSPEVIPHFSALSEG 

A  T  P  0 

SALSEGATPQDLNTMLNTVGGHQAAM 

0  M  L  K 

GHQAAHQMLKETINEEAAEMDRVHPV 

H  A  G  P 

DRVHPVHAGPI  APGOHREPRGSDIAG 

T  T  S  T 

GSDIAGTTSTLQEQI 

GHHTNNPPIPV 

G  E  I  V 

NPPIPVGEIYKRHI  I 

IGINKIVRMYS 

P  T  S  I 

11.  Testing  of  such  designed  peptides  to  detect  B  cell  (antibody)  and  T  cell 
iprollferatlQni  Jmme  empqqsm.  10iyjflfa£ted-.lflrily3  dual  s 

a)  The  gp41  Imunodoalnant  B  cell  epitope  peptides,  such  peptides  with 
single  amino  acid  substitution  or  HIV-1  and  HIV-2  hybrid  peptides  were 
tested  for  their  ability  to  bind  antibodies  from  HIV-1  Infected  USA  or 
African  patients,  HIV-2  Infected  African  patients  or  African  and  USA 
patients  without  HIV-1  or  HIV-2  Infections  (controls).  Table  1  displays 
the  results  obtained.  Two  points  can  be  Bade  from  the  data.  First, 
designed  peptides  can  detect  HIV-1  or  HIV-2  Infected  Individuals  with 
sensitivity  >99%  and  specificity  approaching  100%.  Hence,  over  600 
HIV-1  sera  or  over  85  HIV-2  sera  tested  by  us,  COC  (data  not  shown).  MHO 
(data  not  shown)  or  the  Research  laboratory  of  Imunology,  Shanghai 
Institute  of  Biological  Products  (data  not  shown),  >99.9%  have  been 
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shown  to  be  HIV  specific.  Further,  over  400  controls  tested  Including 
pregnant  women  or  Africans  without  HIV  Infection  were  recorded  as 
negative.  The  second  point  Is  that  hybrid  peptides: 

HGCAGKQIC 

NGCAFRQVCGGGCSGKIIC 

HGCAFRQVGGGCSGKLIC 

pick  up  antibodies  to  both  HIV-1  and  HIV-2. 


Table  1 


Patients  (#  positive/total) 


Exd  1 

HIY-2 

HIV-1  Zaire  HIV-1  USA 

HIV-2 

LH3WGCAFRQVC 

10/10 

2/33 

1/40 

HIV-l  Zaire 

LGMHGCSGKHIC 

0/10 

33/34 

35/40 

Zaire 

LGIHGCSGKHIC 

0/10 

32/34 

39/40 

USA 

LGIHGCSGKL1C 

0/10 

33/38 

40/40 

Zaire 

LGLHGCSGKLIC 

0/10 

33/38 

162/163 

Exp  2:  Hybrid  Peptides 

NSHGCSGKLIC 

0/4 

20/20 

N  S 

HGHHGCSGKHIC 

0/4 

17/20 

GHHGCAFRQVC 

3/4 

0/20 

Em  ,3i_  Hybrid,  Peptides 

HIV-2 

NSHGCAFRQVC 

11/11 

3/3 

0/10 

HIV-2 

HGCAFRQVC 

10/11 

3/3 

0/10 

Hybrid  5 

NGCSFRQIC 

5/11 

3/3 

1/18 

6 

HGCAGRQIC 

HD 

0/3 

1/8 

7 

HGCAFKQIC 

10/11 

3/3 

8/18 

8 

HGCAFRLIC 

ND 

0/3 

1/8 

9 

HGCAFRHIC 

7/11 

3/3 

5/18 

10 

HGCAGKLVC 

ND 

0/3 

6/8 

11 

HGCSFKLVC 

ND 

0/3 

1/8 

12 

HGCSGRLVC 

ND 

0/3 

2/8 

13 

HGCSGKQVC 

ND 

0/3 

3/8 

HIV-1 

HGCSGKLIC 

ND 

0/3 

10/ 10 

HIV-1  LGLHGCSGKLIC 

0/10 

0/3 

10/10 

Exd  Hybrid  Peptides 

Hybrid 

Cont  _ 

_ mi  ... 

Designed  Peptides 

UNNF  _ 

HIV-1  HIV-2 

HIV-1  *  -2 

Exp  1/Exp  2  Exp  1/Exp  2 

6C: 

HGCAGKQIC 

0/13 

16/17  10/11 

20/21 

7A: 

NGCAFRQVCGGGCSGKIIC 

0/13 

16/17  11/11 

21/21 

7B: 

HGCAFRQVGGGCSGKLIC 

0/13 

16/18  10/11 

20/21 

‘Because  of  shortage  of  HIV-2  sera,  we  used  sera 

from  si mean  Immunodeficiency  vln 

Infected  monkeys. 
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These  peptide  ELISA  assays  have  been  described  (Gnann,  ct  al.  Science 
237:1346-1349.  1987;  Gnann,  et  al.  Journal  of  Infectious  Disease 
156:261-267.  1987).  Briefly,  peptide  solutions  In  PBS  were  air-dried  In 
polyvinyl  96-well  mlcrotlter  plates  to  yield  1  pg  of  peptide  per 
well.  The  plates  were  sequentially  Incubated  with  test  sera  at  serial 
two-fold  dilutions,  horseradish  peroxidase-conjugated  goat  anti-human  < 
IgG,  and  O-phenylenedl amine  substrate  solution,  with  extensive  wasnes 
between  steps.  00  was  analyzed  on  an  automated  spectrophotometer 
scanner  at  492  nn.  The  cutoff  for  positivity  was  defined  as  the  mean 
00402  plus  3  SO  for  a  panel  of  negative  control  sera.  All  sera  were 
tested  at  least  three  times. 

b)  Our  next  studies  focussed  on  the  B  cell  response  to  Immunodominant  HIV-1 
domain  a&598-609  of  HIV-1  qd41  In  patlents__recem;lY.  Infected  with..  HIV; 
the  T  cell  dependency  of  this  antibody  response,  and  _the.  T__ce.ll 
proliferation  response  to  this  peptide. 

Bncell  response  to  aa598-609  of  HIV-1  gp41.  The  appearance  of  IgM  and 
IgG  antibodies  to  the  12  amino  acid  peptide  was  measured  In  patients 
recently  Infected  with  HIV-1.  Thirteen  serum  samples  collected  from 
four  patients  before  and  after  seroconversion  to  HIV-1  were  tested.  For 
one  patient,  the  approximate  date  of  Infection  was  known.  In  these 
samples,  low  titers  of  IgM  antibody  were  detected  early  and  then  waned 
or  disappeared  In  subsequent  specimens.  In  contrast,  the  IgG  antibody 
response  was  higher  In  titer  and  persisted.  Analysis  of  these  sera  by 
two  other  techniques,  conventional  whole-virus  antigen  ELISA  and  RIPA, 
corroborated  the  results  of  the  peptide  ELISA. 

ADtJ.hQdY-jespQjmL.lfl-flp41  M598-6C3  la.  LgftlL  dependent.  The  r-cell 
dependence  of  the  antibody  response  to  peptide  gp41  aa598-609  was 
Investigated  In  homozygous  nude  (nu/nu)  mice  and  their  heterozygous 
(nu/+)  llttermates.  Mice  were  Injected  Intraperl toneally  with  peptide 
(100  pg)  In  Incomplete  Freund  adjuvant  then  tested  for 
peptide-specific  IgG  and  IgM  serum  antibodies  7  and  14  days 
post-inoculation.  The  four  nu/+  Immunocompetent  mice  made  high  levels 
of  IgG  to  the  peptide  at  both  7  and  14  days  post-inoculation.  In 
contrast,  the  four  T-cell  deficient  nu/nu  mice  made  no  IgG  In  response 
to  the  peptide.  Both  groups  made  low  levels  of  specific  IgM  antibodies, 
detected  on  day  7  only.  This  absence  of  an  IgG  response  to  gp41 
aa598-609  In  the  athymlc  mice  Indicates  that  the  response  Is  T-cell 
dependent,  whereas  the  transient  IgM  response  was  T-cell  Independent. 

T-cell  proliferative  response  to  qp41  peptide.  The  Identification  of 
gp41  aa598-609  as  a  dominant  B-cell  epitope  led  us  to  examine  T-cell 
proliferation  In  response  to  this  epitope.  For  these  experiments,  we 
used  a  26  amino  acid  gp41  peptide  (aa584-609)  that  Included  the  12  amino 
acid  sequence.  Although  1001  (29  of  29)  of  the  HIV-1  seropositive 
Individuals  tested  made  antibody  In  gp41  aa584-609,  T-cells  from  only  7 
of  the  29  patients  (241)  proliferated  In  response  to  this  peptide,  l.e., 
produced  a  stimulation  Index  of  i2  after  5  days  of  culture. 
Characteristic  responses  from  six  Individuals  are  shown  In  Table  2. 
Donor  lymphocytes  were  tested  against  gp41  aa584-609,  the  mitogen  PHA, 
and  HCMV  antigens.  Donor  1,  a  patient  with  AIDS-related  complex  (ARC), 
responded  to  the  gp4l  peptide  and  to  HCMV  and  PHA.  Donor  2,  a  patient 
with  AIDS,  responded  to  the  gp41  peptide  and  PHA,  but  not  to  HCMV. 
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Lymphocytes  from  donors  3  through  6  did  not  proliferate  to  the  gp41 
peptide,  yet  the  antibody  titers  of  these  donors  to  this  epitope  were 
equivalent  to  the  titers  observed  In  Individuals  showing  proliferation. 
The  proliferative  response  was  mediated  by  T  cells,  as  indicated  by 
Increased  production  of  Interleukin  2  (IL-2)  coincident  with  the  uptake 
of  Isotope  (data  not  shown).  Cells  from  all  13  HIV-1  seronegative 
donors  tested  did  not  proliferate  In  response  to  the  HIV-1  peptide. 


jmLj 

7  Lpphocyta  Proliferation  Rtsponst  to  HIV-1  gp41  Nftldt* 


Prollfaratlvt  T  call  rttoontt  to: 

ELISA  antibody  tltar 

Clinical 

Stoat** 

Antibody 

HIV-1  gp4i 

to  HIV-l  4R41 

ODDfiC 

MdSfi 

m 

Horn 

(aaS84-409lC 

iUSkkJOSlc 

1 

C 

130. S 

7.4 

3.9 

1:3200 

♦ 

100.9 

S.9 

4.4 

1:3200 

2 

A 

m 

IIS. 9 

<2 

2.6 

1:100 

♦ 

102.4 

<2 

2.5 

1:400 

3 

c 

• 

54.9 

9.5 

<2 

1:4400 

4 

s 

«t 

42.0 

<2 

<2 

1:3200 

5 

a 

• 

144.7 

t.3 

<2 

1:3200 

« 

p 

- 

14.5 

<2 

<2 

1:1600 

•  Colls  voro  cultural  S  Jays  vita  poptld#  antlg*  or  oltofM. 

e  c  -  ARC.  no  actlv*  dittos*;  A  •  AIDS,  S  •  ARC,  trite  actlv*  dlmit,  D  •  Asyptoootlc  but  soroposHIvt 
with  iNKino  abnormal  Hits. 

c  Of  th#  30  HIV-1  soroposltlvo  Individuals  with  antlbodlts  to  th*  *41  pap t Ida,  only  7  rtspondod  to  fp41 
**544-609  with  a  proliferation  Indus  >2  (ran*#  2.1  to  7).  Too  of  ttwso  Individuals  (donors  1  and  2)  art 
Thu  other  22  failed  to  shoo  a  proliferative  response  (stimulation  lades  <2). 


The  T  cell  proliferation  assay  was  done  as  follows.  Heparinized  blood 
from  HIV-1  seropositive  and  seronegative  controls  was  processed  on 
Flcoll-Hypaque  gradients.  The  resulting  lymphocyte  and  monocyte  band 
was  washed  twice  In  0.9%  saline  with  4  mM  EDTA,  and  once  In  saline 
alone,  then  resuspended  at  1  x  10*  cells/ml  in  RPMI  with  71  normal 
human  plasma  (type  AB;  seronegative  for  HIV-1  and  human  cytomegalovirus 
(CMV)  >ind  herpes  simplex  virus  (HSV),  2  mM  glutamine,  50  «M  penicillin, 
and  50  mM  streptomycin.  Cells  were  plated  In  96-well  round-bottom 
microtiter  plates  (200  yl/well).  Plates  contained  peptl-les  at  100  or 
50  pg/well,  HSV-1  KOS  (Inactivated)  or  CHV  strain  AD169  at  10* 
plaque-tormlng  units/well  (T-cell  recall  antigens)  In  triplicate  wells., 
Plates  were  stored  at  -20*C  and  sterilized  under  a  UV  light  (1200 
erg/cmZ/sec)  for  one  hour  prior  to  addition  of  cells.  Cultures  were 
Incubated  for  4-5  days,  pulsed  with  1  pel /well  of  and 

harvested  18-24  hours  later  using  a  Cambridge  Technology  PhD  Cell 
Harvester  (Cambridge,  MA).  Filters  were  counted  for  uptake  of  the 
radloactlvely  labeled  stimuli  using  a  liquid  scintillation  counter,  and 
triplicate  counts  were  averaged.  Responses  are  given  as  a  stimulation! 
Index  (an  Index  of  two  or  more  was  considered  significant).  Control 
peptides  were  derived  from  murine  lymphocytic  choriomeningitis  virus 
UCMV)  sequences.  Cells  from  HIV-1  Infected  Individuals  did  not  respond 
to  murine  lymphocytic  choriomeningitis  virus  peptides;  cells  from  nine 
HIV-1  seronegative  Individuals  failed  to  respond  when  Incubated  with 
HIV-1  peptides. 
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groliforatlve  .  response  of  T  cells  from  HIV-1  Infected  patients  to  21 
HIV-1  Peptides.  He  next  tested  the  responses  of  T  lymphocytes  from  29 
HIV-1  Infected  Individuals  to  a  spectrum  of  peptides  from  the  gp41, 
gpi20,  p24  and  pol  regions.  These  T  cell  proliferative  responses  were 
compared  to  6  cell  (antibody)  responses  for  the  same  peptide.  As  seen 
In  Table  3,  T  cells  responded  to  peptides  from  several  HIV-1  proteins, 
but  IgG  binding  focused  on  the  Immunodominant  epitope  represented  by 
peptide  41-7.  Also,  variation  among  Individual  patients  was  more 
evident  with  respect  to  T-cell  proliferation  than  to  antibody 
reactivity.  Only  24X  of  HIV-I  seropositive  donors  had  T-cells  that 
proliferated  In  response  to  gp41-7,  yet  >991  had  IgG  directed  to  this 
epitope.  In  contrast,  few  Individuals  produced  antibody  that  recognized 
any  of  our  synthetic  peptides  derived  from  the  sequence  of  gp120,  p24, 
or  polymerase,  whereas  a  high  percentage  of  HIV-1  Infected  subjects  had 
T-cells  that  proliferated  In  vitro  when  stimulated  by  peptides  from 
those  proteins  (e.g.,  gp120-2:  381,  p24-11:  241,  pol-3:  481  -  Table  3). 


Ilblft-3 

Comparison  of  T  Lymphocyte  Proliferation  with  Antibody  Recognition 
of  HIV  Peptides  In  HIV  Infected  Individuals 


T  cell  prollf.*  Antibody 


Peotlds 

aa  sequence 

(SI>2) 

(IoG  bv 

Elisa) 

SC41. 

1 

603-614 

12/29b  (4T.3)C 

32/53 

<«*> 

2 

609-620 

14/29  (42.3) 

19/53 

(35) 

3 

653-667 

11/29  (37.9) 

2/53 

(3.8) 

4 

737-749 

6/29  (20.7) 

2/53 

(3.3) 

7 

584-609 

7/29  (24.1) 

53/53 

(100) 

go  12Q 

1 

108-119 

9/29  (31.0) 

3/53 

(5.7) 

2 

IIS-126 

11/29  (37.9) 

2/53 

(3.8) 

4 

296-312 

4/29  (13.8) 

0/53 

(0) 

5 

368-377 

6/29  (.’0.7) 

1/53 

(1.9) 

6 

74-85 

3/29  (6.9) 

0/24 

(0) 

7 

233-244 

3/29  (6.9) 

1/24 

(4) 

8 

179-486 

0/29  (0) 

0/24 

(0) 

d24 

1 

466-473 

4/29  (13.8) 

2/53 

(3.8) 

2 

439-446 

4/29  (13.8) 

2/53 

(3.8) 

3 

228-235 

4/29  (13.8) 

4/53 

(7.5) 

4 

22-29 

4/29  (13.8) 

4/53 

(7.5) 

11 

282-301 

7/29  (24.1) 

0/53 

(0) 

col 

1 

899-913 

8/29  (27.6) 

2/53 

(3.8) 

2 

923-137 

11/29  (37.5) 

1/53 

(1.9) 

3 

942-954 

14/29  (48.3) 

2/53 

(3.8) 

4 

720-730 

10/29  (34.5) 

3/53 

(5.7) 

a.  A  positive  response  Is  defined  as  a  stimulation  Index  of  2  or  more  after  5  days 
of  culture. 

b.  Denominator  Is  total  number  of  HIV  seropositive  tested. 

c.  Percentage  of  those  responding. 
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The  corral atl on  of  soma  HIV-1  patl ants'  clinical  parameters  with  peptide 
responses  Is  obsarvad  In  Tabla  4.  Of  tha  HIV-1  saroposltlva  Individuals 
tested  90X  rasponded  to  at  laast  ona  (and  up  to  14)  of  21  paptldas. 
Howevar,  calls  from  nlna  HIV-1  seronegative  controls  did  not  raspond 
(stimulation  index  lass  then  2)  to  thasa  HIV-1  paptldas  but  did  raspond 
appropriately  to  PHA,  CMV,  and  HSV  (T  call  recall  Ag>  (data  not 
shown).  Tha  most  striking  observation  in  tha  HIV-1  seropositive  group 
was  the  variability  in  Individual  peptide  response  patterns.  In  fact, 
no  single  peptide  activated  calls  from  all  HIV-1  Infected  donors. 
However,  peptides  from  particular  proteins  consistently  generated  the 
most  responses,  e.g.,  peptides  derived  from  gp*i  stimulated  twice  as 
many  responses  as  gag  peptides. 

Lack  of  Immune  response  may  be  caused  by  virus-induced 
Immunodeficiency.  Indeed,  decreasing  Immune  capability  with  worsening 
disease  was  borne  out  by  the  number  of  times  lymphocytes  rasponded  to 
different  test  peptides:  for  AIDS  patients  2,0,  for  ARC  3.3,  for 
asymptomatic  ARC  5.3,  and  for  healthy  HIV-1  seropositive  patients  8.1 
paptldas.  Tha  bast  T  call  rasponsas  ware  from  tha  healthiest  patients. 
Tha  magnitude  c?  tha  response  also  varied  according  to  peptide  (a. a., 
gp41-1  X  SI-3.0;  gp120-2  x  SI-4.7)  although  SI  ware  ganarally  low.  $  -me 
peptides  ware  recognized  by  more  Individuals  than  ware  other  paptldas. 
For  Instance,  calls  from  14  of  23  (48X)  Individuals  proliferated  In 
response  to  gp41-2  or  pol-3  but  0/29  responded  to  gpl20-8.  Tha  most 
reasonable  explanation  for  tha  variability  In  T  call  response  Is  tha 
pleomorphlsm  of  tha  major  histocompatibility  complex  glycoproteins  (MIC) 
and  tha  fact,  as  shown  *n  mica,  different  MIC  glycoproteins  select 
different  peptides. 
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111.  Generate  reagents (monoclonal  antibodies)  to  use  as  probes  to  evaluate  the 
small  subset  of  African  patients  that  are  antibody  positive  to  bothHIV-1 
and  HIV-2.  Recently,  serologic  studies  of  HIV*  west  African  individuals 
Indicated  that  a  significant  number  (varying  3  to  14X)  possessed  antibodies 
to  both  HIV-1  and  HIV-2  In  their  sera  cesplte  the  use  of  HIV  specific 
peptides  and  other  segregating  procedures.  These  observations  suggest  t  ree 
possibilities,  none  of  which  need  exclude  the  other.  This  first  Is  th<jt  a 
single  Individual  Is  Infected  with  both  HIV-1  and  HIV-2.  Evidence  to 
support  this  contention  has  recently  come  forth  from  two  Individual  patients 
when  using  specific  sequences  for  HIV-1,  for  HIV-2  and  the  polymerase  chain 
reaction  protocol  to  amplify  DNA  In  peripheral  blood  mononuclear  cells 
(PBMC)  or  by  direct  Isolation  of  both  viruses  from  PBMC.  However, 
experience  of  many  laboratories  has  been  the  Inability  to  confirm  dual 
Infection  of  the  majority  of  Individuals  carrying  antibodies  to  both  HIV-1 
and  HIV-2.  This  suggests  that  dual  Infection  may  be  an  uncommon  evert.  A 
second  possibility  Is  the  formation  of  a  single  recombinant  virus,  an  event 
previously  observed  with  some  but  not  all  persistent  murine  retrmeirus 
Infection.  As  yet  there  Is  no  evidence  for  a  novel  recombinant  vires  In 
AIDS.  The  third  possibility  Is  Immunologic  cross-reactivity  between  amino 
acid  linear  determinant s)  or  conformational  shape  shared  between  HIV-1  and 
HIV-2. 

To  ad{f**ss  this  last  possibility  we  generated  monoclonal  antibodies  to  MIV-1 
gp41  Immunodominant  domain  LGLHGCSGHIC  and  the  minimal  recognition  epitope 
CSGKIIC.  Two  monoclonal  antibodies  that  recognize  CSGKLIC  of  HIV-1  also 
cross- react  with  the  Immunodominant  gp41  epitope  of  HIV-2  amino  acid 
sequence  CAFRQVC.  Hence,  cross-reaction  likely  occurs  to  confirmation 
determinants  of  HIV-1  and  HIV-2. 


3.  Publications 

Schrler,  R.D.,  J.H.  Gnann,  A. J.  Langlols,  K.  Shrlver,  3. A.  Nelson  and  i.B.A. 
Oldstone.  B  and  T  lymphocyte  responses  to  an  Immunodominant  epitope  of  human 
Immunodeficiency  virus.  J.  Virol.  62:2531-2536,  1988. 

Gnann,  J.H.,  L.l.  Smith  and  M.B.A.  Oldstone.  The  development  and  usm  of 

custom-designed  synthetic  peptide  Immunoassays  for  distinguishing  HIV  type  1  and 
type  2  Infections.  Methods  Enzyaol.,  submitted,  1988. 

Schrler,  R.D.,  J.H.  Gnann,  R.  Landes,  C.  Lockshln,  0.  Rlchman,  A.  HcCutcham,  C. 
Kennedy,  3. A.  Nelson  and  H.B.A.  Oldstone.  T  cell  recognition  of  HIV  synthetic 
peptides  In  a  natural  Infection.  3.  Immunol.  142:1166-1176.  1989. 

Gnann,  3.H.  and  M.8.A.  Oldstone.  Designing  peptides  to  Imjnologlcal  ly 

distinguish  specific  human  Immunodeficiency  virus  isolates.  In  Concepts  In  Viral 
Pathogenesis  III,  A.L.  Notklns  and  M.B.A.  Oldstone,  eds.,  Sprlnger-Veriag,  New 
York.  In  press,  1989. 

Gnann,  J.H.  and  4, B.A.  Oldstone.  Using  synthetic  peptide  reagents  to  distinguish 
Infections  cause*'  by  different  HIV  strains.  Curr.  Topics  Microbiol.  Immunol*,  in 
press,  1989. 


10 


01 ds tone .  Michael  3. A. 


Contract  No.  DAMD17-88-C-8103 


McChesney,  M.B.  and  M.B.A.  Oldstone.  Virus-Induced  Immunosuppression:  Infections 
with  measles  virus  and  human  Immunodeficiency  virus.  Adv.  Immunol.,  In  press, 
1989. 

Oldstone,  M.B.A.  Molecular  mimicry  as  a  mechanism  for  the  cause  and  as  a  probe 
uncovering  etlologlc  agent(s)  of  autoimmune  disease.  Curr.  Topics  Microbiol. 
Immunol.,  In  press,  198?. 


ll 


